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1. Introduction

This document discusses the overall implementation of the synchronisation mechanism for the centralised U-Plane solution for Rel-8 MBMS FDD. 

2. Discussion

2.1
Content of the “SYNC” protocol on Iu UP

As described within TR R3.022, the following Information Elements should be part of the new sync protocol:

a.
Time Stamp: absolute time value for the starting time of certain transmission period in the air interface. The value of the time stamp is same for all the user data packets arriving in the GGSN within the same synchronization sequence. The length of a transmission period equals with the length of the synchronization sequence.
b.
Packet Counter: This parameter indicates the number of GTP-PDU within the synchronization sequence. It helps the NB+ to notice the loss of GTP-PDU. Additionally it is used to reorder the PDUs in NB+.

c.
Elapsed Octet Counter: This parameter indicate the number of elapsed cumulative octets cumulatively for the synchronization sequence. It helps NB+ to know how many octets were not received in case of packet loss. This octet counter is preferably reset for every synchronization sequence.

d.
Total Packet Counter: This parameter indicates cumulatively the number of the packets for the service.

e.
Total Octet Counter: This parameter indicates cumulatively the number of the octets for the service.

The payload of the GTP-PDU packets on Iu containing payload for an MBMS service will contain IEs a, b, c :
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GTP-PDU packets on Iu will be sent at the end of each synchronisation sequence to improve the RNC resynchronization in case of packet loss. In case reliability needs to be improved, this special frame can be repeated:
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2.2
Placing RNL specific information within the User Plane Protocol Stack

2.2.1
General

3GPP CT4 meeting #40 (18-22 August 2008) decided that all GTP user plane interfaces within R8 scope shall use GTPv1 protocol. GTPv1-U specific parts will be moved from 3GPP TS 29.060 into new, GTP-U only spec (CT plenary meeting #41 on 10-12 September will assign the number to the TS 29.xyz).

An outline of the GTPv1-U packet is depicted below.

	IP header
	UPD header
	GTPv1-U header
	Payload

	IP source address.

IP destination address.
	UDP source port.

UDP destination port.
	Destination TEID-U (mandatory).

Extension Header (optional).
	Payload.


R8 GGSN sends a GTP-U packet to I-HSPA NodeB in the following format:

	IP header
	UPD header
	GTPv1-U header
	Payload

	IP multicast destination address for I-HSPA NodeBs (and also for eNBs in LTE).
	UDP destination port number = 2152, which is registered for GTPv1-U.
	In order to extract TEID-U the existing parsers assume that the header is encoded as specified in 3GPP TS 29.060.
	Payload.


RAN3 decided that for the operation of MBMS Broadcast Mode it is necessary that R8 GGSN sends synchronization parameters with each user plane packet (payload). The question is, where to place such a container.

2.2.2
New GTPv1-U extension header option

From GTP protocol extensibility perspective, the simplest way would be inserting such a container into a new GTPv1-U Extension Header. That is, the packet format would be the following:

	IP header
	UPD header
	GTPv1-U header
	New GTPv1-U Extension Header
	Payload

	IP multicast destination address for I-HSPA NodeBs (and also for eNBs in LTE).
	UDP destination port number = 2152, which is registered for GTPv1-U.
	TEID-U provided by control plane procedures.

Next Extension Header Type.
	Parameters specified by RAN3.
	Payload.


The above approach is a backward compatible one, because legacy GTPv1-U entity will simply discard the unknown, new GTPv1-U Extension header. I-HSPA NodeB that does not support MBMS is one of examples of such a GTPv1-U entity.

2.2.3
New framing protocol on top of IP/UDP (w/o GTP) option

Another way forward would be specifying a new UDP port number for R8 MSMS User Plane data:

	IP header
	UPD header
	New header
	Payload

	IP multicast destination address for I-HSPA NodeBs (and also for eNBs in LTE).
	UDP destination port number = TBD, which has to be registered for MBMS-U.
	Parameters specified by RAN3 and also TEID-U or a similar parameter.
	Payload.


The above format is actually a specification of a new, but very lightweight protocol. If no error handling is required, then the protocol may shrink down to only a header definition. This looks like a simple and an efficient solution.

2.2.4
New framing protocol on top of IP/UDP/GTPv1-u (w/o GTP extensions) option

R8 GGSN sends the MBMS data stream framed by:

-
an IP/UDP/GTPv1-u header (as of today on Iu-ps). This is the header the TNL terminating entity deals with.

-
the GTPv1-u payload consists of 

-
an Iu UP Frame Protocol header (to be defined in 25.415 as yet another “support mode”)
This is the header the RNL terminating entity deals with. most likely in proximity to the (radio)-scheduler

-
the actual MBMS data stream payload.

	IP header
	UPD header
	GTPv1-U header
	GTPv1-u Payload

	IP multicast destination address for I-HSPA NodeBs (and also for eNBs in LTE).
	UDP destination port number = 2152, which is registered for GTPv1-U.
	In order to extract TEID-U the existing parsers assume that the header is encoded as specified in 3GPP TS 29.060.
	Iu UP Frame Protocol for MBMS
	MBMS Payload (“NAS data stream”)

	
	
	
	containing synchronisation and packet counting info
	


Note: 25.415 contains a quite useful figure which was slightly adopted to outline this approach.
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2.2.5
Selecting Protocol Stack for Rel-8 MBMS User Plane for FDD UTRAN

The Option outlined in Section 2.2.4 seems to be the most natural way to structure the protocol stack for Rel-8 MBMS. The information transported within the header will indeed be part of the radio network layer and should be placed accordingly.

Apart from that, defining a UP protocol for information which utilisation anyhow needs to specified by TSG RAN would also avoid awkward forth- and back- linking to between specifications under control of TSG RAN and TSG CT.

So, it is proposed to specify framing information within the 25.415 specification.

2.3
C-Plane information necessary for Rel-8 MBMS FDD

In order to instruct the RNC how to interpret the payload contained in the GTP-PDU, respective C-Plane information needs to be provided within the RANAP Session Start message. A new IE “MBMS User Plane Information”, consisting of “MBMS User Plane Mode” and “MBMS H(eader)C(compression) indication” is introduced.

Apart from that, TNL information needs to be provided to the RNC to enable it to join the multicast group and to receive the service on a distinct GTP TEID. If joining was performed successfully, the SGSN will receive a response with an appropriate cause value.

3. Proposal

It is proposed to agree on the approach and to have a first look at the draft CRs within [R3-082643] (RANAP) and [R3-082644] (IuUP).
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